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Geriatrics 


EDWARD J. STIEGLITZ 


w™ is geriatrics? A simple definition, such as treatment of the 
aged, is an oversimplification and therefore is not only inade- 
quate but misleading. Geriatrics is already much more than the 
medical care of the senile. It includes attention to the health of the 
aging as well. Furthermore, geriatrics is still so young a field of study 
and understanding of the special clinical problems of later years is 
growing so vigorously that an interpretation of the scope of geriatrics 
must include consideration of the potentialities of the future. Neither 
the science nor the practice of geriatric medicine is static. To define 
a child without regard for the fact that he will become an adult would 
be deplorably inadequate. The potentialities of geriatrics are as sig- 
nificant as its present limitations. The developments of the future will 
be affected by the breadth of view of the definitions now applied. 
Geriatrics is that part of medical science and practice concerned 
with the health as well as the diseases of the aging and the aged. In 
many respects the aging are a more important group than the aged: 
There are many more people growing old than there are those already 
infirm by reason of senility. Furthermore, far more can be accom- 
plished for the aging than for the aged. 





Dr. Edward J. Stieglitz received his M.D. from Rush Medical College in Chi- 
cago in 1921 and served on the faculty there from 1923 to 1938, becoming associ- 
ate clinical professor of medicine in 1935. In 1940 he was in charge of the Unit 
on Gerontology at the National Institute of Health, becoming consultant on 
gerontology for the United States Public Health Service in 1941. Doctor Stieg- 
litz has been chairman of the Department of Medicine at Chicago Memorial 
Hospital, and attending internist at Chicago Lying-in Hospital. At present he is 
engaged in private medical practice in Washington, D. C., and is chief of staff 
at Suburban Hospital, Bethesda, Maryland. His work has included studies on 
nephritis, hypertension, obstetric medicine, experimental therapeutics, geriatrics, 
and gerontology. 
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At what age should geriatrics begin to apply? It is most significant 
that the changes of senescence, the consequences of which must be 
dealt with in the later years of life, begin far earlier than is generally 
appreciated. Actually, involutional changes commence in youth but 
are so gradual that their manifestations are not apparent until after 
the peak of maturity. The clinical problems peculiar to geriatrics do 
not become sufficiently significant to warrant special attention until 
about the average age of forty. True, many reveal senescent changes 
earlier than this, while others age more slowly, but for practical pur- 
poses forty is a convenient age for the line of demarcation. 

Gerontology may be divided into three major divisions: (1) the 
biology of senescence; (2) geriatrics; and (3) the sociologic, economic, 
and cultural problems of an aging population. The biology of senes- 
cence is concerned with the cells and tissues which make up man. 
Society is but a collection of men and women. The more that is known 
about the fundamentals of the biology of senescence, the more intel- 
ligently can clinical geriatrics be practiced; the more that is learned 
about the changing capacities and limitations of aging men and 
women, the more effectively can the many serious and urgent socio- 
logic problems of old age be attacked. 


THE NATURE OF GERIATRIC PATIENTS 

To age is to change. The involutional changes which are the con- 
sequences of senescence are insidious and silent in onset. For a long 
time these alterations in physiologic functions and in structure are so 
subtle that they are not directly demonstrable by the relatively crude 
clinical and pathologic methods of today. The fact that alterations in 
the body mechanisms are not readily detected does not justify assum- 
ing that such alterations do not exist long before the more obvious 
changes of senility become apparent. Aging is continuous. Distinction 
must be made between the processes of aging and the consequences of 
these processes. 

An individual is today what he is only in part because of his origi- 
nal endowment; he has been modified by all the things which have 
happened to him in his yesterdays. The more yesterdays one may 
have experienced, the more significant is this element in determining 
one’s status. Because no two people lead identical lives, with identical 
insults, in identical sequence, aging leads to increasing divergence 
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and individual variation. Therefore, the second fundamental princi- 
ple of geriatric medicine is individualization. Awareness of the impor- 
tance of individual variation is essential to accurate diagnosis, logical 
trognosis, and effective therapy. 

One of the most important distinctions between older patients and 
those in youth and early maturity is that the senescent individual 
has acquired changes, not through age alone but as a result of inevita- 
ble previous insults and injuries. No one lives in a sterile vacuum. 
Each and every infection, intoxication, physical and psychic trauma 
experienced leaves some residual scarring behind. Man not only ages 
with time but is battered by many and various storms. Therefore, 
the physician treating the individual after maturity must assume 
that the patient was not in perfect health prior to the onset of an 
acute illness. This is precisely the opposite of the usual and justified 
assumption of pediatricians. The pediatrician is justified in presuming 
that all the manifestations of disease in an acutely ill child are the 
result of that disease and that the child was previously well, unless 
there is definite evidence to the contrary. In geriatric medicine it 
must be assumed that the patient most probably suffered from silent 
depreciations in health and functional capacities, and consequently 
there is posed the problem of distinguishing how much of any present 
dysfunction and symptom complex is due to the acute illness and 
how much to pre-existent damage. 

As health is relative and never absolute, there can be no sharp line 
of distinction between health and disease. Every person has suffered 
some depreciations. In later years the co-existence of several silent 
insidious disorders is common. Superimposition of two or more 
chronic disorders complicates the clinical picture. Individualization 
in diagnostic analysis of the health problems of older persons is requi- 
site unless mere guesses are to satisfy. Clinical diagnosis is much more 
than pinning a label on a disease. As diagnosis exists only for the 
purpose of directing treatment, it is necessary to know not only what 
but also why. Furthermore, diagnosis has quantitative attributes. 
Measurement of the degree of deviation from the normal and esti- 
mation of the probable rate of progression of a progressive disorder 
are essential to a truly informative and fully useful diagnosis. The 
better the target is seen, the higher will be the therapeutic score. 


Words in italics are defined in the Glossary, page 136, 
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THE NATURE OF DISORDERS IN LATER LIFE 


Most diseases can and do occur at any phase of the life span. There- 
fore there are few, if any, which occur only in old age. However, the 
disorders common in early life and in later life are considerably dif- 
ferent. There exists a group of diseases the frequency of which in- 
creases rather sharply after the peak of maturity is reached, thereby 
creating problems more or less peculiar to geriatric medicine. In the 
first place, the causation of all chronic and progressive disorders of 
senescence is still extremely obscure. These do not arise from external 
sources, as do the infections of youth, but are endogenous rather than 
exogenous. Furthermore, the causative factors are multiple, accumu- 
lative, and frequently interdependent. This means that no one will 
ever discover a single cause of arteriosclerosis, high blood pressure, 
cancer, or diabetes. There are many causes, and in no two patients is 
the combination of factors necessarily identical. 

The second important characteristic common to all degenerative 
disorders is the silent, insidious onset. They start without symptoms 
and may progress for years before damages become so extensive that 
subjective complaints arise. All such diseases are chronic and pro- 
gressive. Though the progression is often very slow (hypertension 
may exist for twenty to thirty years before it becomes disabling), it 
is typically persistent. Degenerative disorders rarely kill quickly; the 
course is usually characterized by a long period of increasing disabil- 
ity and invalidism. There is, however, considerable variation in the 
rate of progression in different people. 

Lastly, it is more often the rule than not that several progressive 
abnormalities are superimposed in the same individual. Such over- 
lapping confuses the clinical picture and makes diagnosis and treat- 
ment much more difficult. 

Contrasting the characteristics of degenerative disease, common in 
older people, with the type of illness commonly encountered in youth 
emphasizes the complexity of the problems involved in geriatric prac- 
tice. In youth, illness is usually acute, with a florid and obvious onset, 
a self-limiting course, and fairly simple causation. Rarely does the 
child have more than one disease at a time. The older person seldom 
suffers from but one disorder. 

The obvious implication is that in order to detect the appearance 
of the chronic and progressive diseases in later years early, so that 
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worthwhile control measures may be instituted, these diseases must 
be anticipated before they become obvious. If nothing is done until 
symptoms of breakdown occur, it will be too late to prevent distress- 
ing disability. Most chronic, progressive diseases can be discovered 
early, but this requires considerable diagnostic acumen and special 
methods of clinical study. For example, before diabetes becomes ob- 
vious, there is a long period in which the patient’s ability to utilize 
sugar is but moderately impaired. The impairment can be revealed 
only by studying the response to the stress of a large dose of glucose. 
Because a car seems to run fairly well on the level or downhill does 
not prove that it is capable of going uphill. If, however, the driver 
knows that it can climb hills well, he needn’t worry about how the car 
will behave on a level road. 


Major LiMItaATIONS OF GERIATRIC KNOWLEDGE 


Until recently geriatrics has been neglected as a stepchild by medi- 
cal science and by society. There are ideas that the aged, like taxes 
and death, are unavoidable evils and will always be with us, and that 
since aging is inevitable, nothing can be done about it. Even today 
one hears comments such as: ‘“There are too many old people already; 
why should we try to prolong life?”” Those who feel thusly fail to ap- 
preciate that the objective of geriatrics is not merely to prolong life, 
but to add health and vigor, and therefore usefulness, to the later 
years. 

The gravest handicap to geriatric medicine is the lack of knowledge 
concerning the complex causation of the chronic and progressive dis- 
eases so common and so disabling to senescents. Understanding of 
cause is prerequisite to truly effective treatment, both preventive and 
curative. There are many methods for alleviating symptoms. How- 
ever symptoms are not diseases but merely expressions of disordered 
functioning. One may do much to make a sore heel temporarily com- 
fortable, but one cannot expect it to remain well if the nail is left in 
the shoe. 

The second serious gap in present knowledge pertains to the early 
detection of depreciations in functional reserves. These subtle depre- 
ciations are part of senescence and are accelerated by the degenera- 
tive diseases of later years. The early discovery of such depreciations 
is dependent upon the development of new and improved clinical 
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test procedures for the measurement of functional capacities of the 
many activities of the body. 

For many years medicine has been satisfied with the old definition 
of health as “that state of being existing in the absence of disease.”’ 
It is now known that such a definition is inadequate and that health 
is always relative. As a result, when no conspicuous signs are evident, 
the tendency to assume that a person is healthy is so strong that 
there are only a few physicians who are skeptical. If attention were 
focussed on the health of the individual, and there were means of 
measuring health, unquestionably disease would be detected far 
earlier than is now possible. 

It is most significant that preventive medicine for adults, in con- 
trast to preventive medicine in children, requires that the initiative 
be taken by the prospective patient. The prevention of the degenera- 
tive disorders of later years is an individual matter, demanding 
initiative and effort on the part of the beneficiary. Perhaps the most 
important message which physicians can convey to maturing people 
is that health is not a right, but a privilege, and thereby entails the 
obligation of exertion to maintain it. Medical science cannot give 
health to anyone; it can merely guide people so that they may learn 
how to use, but not abuse, their endowment. 


THE FUTURE OF GERIATRICS 

Geriatrics and gerontology are as yet but infant sciences. The po- 
tentialities of accomplishment are by no means fully explored. 
Future progress depends upon the cooperative efforts of scientists 
and society in fostering and conducting research, disseminating in- 
formation, and conscientiously applying existing knowledge. 

The concept that health is relative and therefore always open to 
further improvement is somewhat recent. Prevention has negative 
connotations; to the majority of people it implies restrictions, a long 
list of ‘‘don’ts” to avoid something which with luck may not happen 
anyway. However, the treatment of disease can be likened unto at- 
tempts at the reconstruction of health. Why not attempt to construct 
greater health in the apparently well individual, who though not ill, 
is by no means at his optimum level of vitality? This idea, labeled 
constructive medicine, offers great hope for the future of geriatrics. 
If during the two critical decades from forty to sixty, people can be 
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kept near their maximum in health and vigor, there will be little cause 
for anxiety over premature disability and protracted invalidism in 
the years that follow. 

We do not know as yet how important the elderly will be in our 
national culture and economy because they have never had a chance 
to demonstrate what they can do. In them we have an immense and 
largely untapped reservoir of accomplishment. If these millions are 
chiefly disabled by reason of chronic and progressively invaliding 
diseases, they constitute a serious drain upon our resources; if they 
are well and vigorous they become indescribably valuable in the 
development of a more mature culture. Though very young nuclear 
physicists may explore and reveal the inner secrets of the atom, it is 
only fully mature individuals who can develop to the greatest extent 
the potentialities of man. 


pi p 


The best antidote against senile decay is an active interest in human 


affairs. 
Sir JAMES CRICHTON-BROWNE 


When a man is young he writes songs; grown up he speaks in proverbs; 


in old age he preaches pessimism. 
Hebrew proverb 








A Study of the Pathogenesis of 


Chronic Pulmonary Disease 


(Bronchiectasis) of Old Rats 


Joun A. SAxTON, JR., LERoy L. BARNES, AND 
GLADYS SPERLING 


BACKGROUND 


ges LUNGS are elastic structures composed of two principal ele- 
ments, conducting tubes or bronchi, and small sacs or alveoli, 
which are the sites from which the oxygen of the air is absorbed into 
the blood and the gaseous waste products of the blood expelled. The 
interchange of air between the outside and these finer structures of 
the lung is accomplished by the pumping action of the diaphragm 
and the chest wall in much the same way as a bellows operates. The 
elasticity of the pulmonary tissue and the patency of the bronchi are 
obviously two factors of primary importance in the efficient operation 
of this mechanism. 

In rats there is a disease which consists principally of changes 
which tend to obstruct the bronchi and to decrease the elasticity 
of the lung. This intereferes with the removal of mucus and solid 


Assistant professor at Washington University School of Medicine, where he 
received his M.D. degree in 1934, Dr. John A. Saxton, Jr. has worked chiefly 
on the relation of anterior pituitary to thyroid and ovary, genetic constitution 
in relation to disease, senility, cancer, and biochemical changes associated with 
disease. Dr. Saxton graduated with an A.B. degree from Yale University in 1929. 
He was formerly instructor in pathology at Cornell University Medical College 
and is now pathologist to the St. Louis City Hospital. 

Gladys A. Sperling has been in charge of the Small Animal Colony in the Ani- 
mal Nutrition Department at Cornell University since 1936. She received her 
A.B. degree from Oberlin College in 1927 with a major in chemistry, and an M.S. 
in bacteriology from Cornell University in 1936. 

Dr. LeRoy L. Barnes is associate professor of biophysics at Cornell University. 
He received his A.B. degree at Oberlin College in 1926 and his Ph.D. at Cornell 
University in 1932. 

The investigations of this paper were aided by grants from the Josiah Macy, 
Jr. Foundation and the Rockefeller Foundation. 
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debris which accumulate in the lung and afford a medium for the 
growth of bacteria. Further extension of the process leads to a 
chronic infection of the bronchial walls with dilatation of those 
structures, called bronchiectasis. If the lung substance is involved, 
there is a chronic pneumonia. This disease occurs in nearly all rats 
that live to an old age. It occupies a position of importance in the 
lives of rats similar to the position occupied by arteriosclerosis in the 
lives of men—that is, both are responsible for many deaths and are 
the terminal events in the lives of those who have escaped other fatal 
diseases. 

Whenever the average length of life is studied in experiments 
dealing with the lengthening of the life span, terminal diseases be- 
come important as the event which limits the experiments. At the 
same time any procedure which might influence the development of 
a terminal disease would of course be reflected in lengthening the life 
span of the experimental animal. 


NOW FOR THE INVESTIGATIONS OF DR. SAXTON, 
Dr. BARNES, AND Miss SPERLING 


McCay and his associates at Cornell have studied for many years 
the effects of retardation of the growth of rats upon the life span. 
They have fed animals a diet adequate in all the essential salts, 
minerals, and vitamins but drastically restricted in proteins and the 
calorie-producing foods. By this means they have been able to in- 
crease the life span by nearly half that of animals allowed all the food 
they would eat. When the rats on restricted diets finally died, most of 
them showed the effects of the same sort of chronic pulmonary dis- 
ease found in rats dying a “‘natural’”’ death at the end of the usual age 
span. Dr. Saxton, Dr. Barnes, and Miss Sperling have made a study 
of the lungs of rats on both a normal diet and the restricted diet used 
by McCay, in an effort to determine first, whether or not the develop- 
ment of chronic pneumonia with bronchiectasis is the result of 
changes of age in the rat lung and secondly, whether or not retarda- 
tion of growth may inhibit the changes of age and the development 
of the disease. 

These studies were carried out by gross, microscopic, and radio- 





Words in italics are defined in the Glossary, page 136. 
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graphic studies of the lungs and experiments to measure changes in 
the elasticity of the lungs as reflected in their distensibility. No effort 
was made to study the exact role of bacteria in the disease, for pre- 
vious studies of this type have not been informative and presumably 
the important factors are those which allow or discourage the growth 
of the bacteria, rather than the specific type of bacterium involved. 

The essential changes these workers were able to detect was that 
with advancing age in normal rats there is a slight enlargement of 
the small air sacs of the lungs caused by a slight decrease in the 
number of small elastic fibrils in the walls. They were able to demon- 
strate also that this change in structure was accompanied by an in- 
crease in the ease with which the isolated lungs could be filled with 
air, and at the same time a decrease in the normal ability of the lungs 
to contract after distention. Both phenomena are manifestations of a 
decreased elasticity of the lungs. A second change consisted of the 
development of large amounts of lymphoid tissue in the walls of the 
bronchi with increase in the age of the rats. The tonsils in man are 
also composed of lymphoid tissue and often enlarge in response to 
prolonged exposure to infectious agents. With the appearance of 
these lesions the two conditions previously mentioned as tending to 
cause stagnation of the mucous secretions and debris in the lungs 
(decreased elasticity and obstruction of the bronchi) are supplied and 
the chronic infectious lesions develop. 

A few rats from each group were studied at various ages as well as 
at the time of natural death. In general the results indicate that 
chronic pneumonia develops later in the life of the retarded rat than 
in the control rats and is of slightly less extent in rats of the same age 
in the retarded group as compared to the controls. It was also dis- 
covered that the structure of the lungs is less altered in the retarded 
rat than in the control rats of the same age. The predisposing condi- 
tions for the disease, decrease in the elasticity of the lung and obstruc- 
tion of the bronchi, therefore are later in developing in retarded rats. 

To make certain that other factors besides the preservation of 
the more normal structure of the lung in the retarded rats are not 
of importance in influencing the development of chronic pulmonary 
disease, groups of animals were subjected to varying amounts of 
moisture and dust in the air and to various room temperatures. A 
few minor changes were found in the lungs of those animals subjected 
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to a dusty atmosphere, but they were not related to the development 

of the chronic pulmonary disease, nor was the course of this disease 

changed by any of these factors. 

In summary then, chronic pneumonia with bronchiectasis in rats 
is a long standing inflammation of the lungs which arises on the basis 
of earlier changes in the anatomic structure of the lungs. It is a slowly 
progressive disease which reaches its greatest frequency and severity 
in advanced age but which is preceded by predisposing changes which 
occur in earlier life. This incidence and the occurrence of predisposing 
changes are other points of similarity between this disease of old age 
in rats and the disease arteriosclerosis in man. 

For further information on the experiments of McCay, the follow- 
ing references are helpful: 

McCay, C. M. and Crowe Lt, M. F.: Prolonging the Life Span. Scien- 
tific Monthly, 39: 405, 1934. 

McCay, C. M.: Chemical Aspects of Ageing and the Effect of Diet Upon 
Ageing, in Cowdry, E. V.: Problems of Ageing. Williams and Wilkins 
Company, Baltimore, 1942. 

Ratcuirr, J. D.: Let’s Live a Little Longer. Collier’s, March 13: 11, 
1943. 


Women age quicker than men but less often. 
ESAR 








Geriatric Urology 


J. SYDNEY RITTER AND ANDREW SPORER 


A THE Goldwater Memorial Hospital in New York City, a five 
year survey of the urologic service was made of patients admit- 
ted to the hospital. It is a public institution designed for the care of 
chronic diseases, and patients are primarily admitted with chronic 
and surgical diseases. The average age of the patients who were sub- 
jected to major surgical operations was 68.1 years. 

Besides urologic disorders, many of the patients suffered from mal- 
nutrition, hypertension, and arteriosclerosis. In some, urologic diseases 
were not the main reason for admittance. In 445 of 1,132 autopsies 
performed, moderate or severe arteriosclerotic kidney damage was 
present. 

In those patients suffering from other conditions besides the one 
for which surgery was required, extensive preoperative care was 
given. The condition of patients with low specific gravity of the urine 
was improved by medication, diet, and fluid. The gastrointestinal 
tract in this type of patient presented serious problems, and laxa- 
tives, enemas, and colonic irrigations proved unsuccessful in many 
individuals. Dental caries, neglected oral hygiene, and lack of teeth 
were serious feeding problems. The dental department was most 
helpful in providing these patients with plates and improving their 
oral status so that they could eat properly. 

The mental status of the patients also was a serious complication. 
They felt let down, depressed, and became lethargic postoperatively. 
The neurologic complications were many. These patients were sensi- 
Dr. J. Sydney Ritter, director of the Department of Urology at Midtown Hos- 
pital, New York City, received his Ph.D. degree from Columbia University in 
1914 and his M.D. degree in 1918. He was formerly associate attending urologist 
at Columbia University and consultant in urology at Manhattan State Hospital. 
At present he is visiting urologist at Goldwater Memorial Hospital and professor 
of urology at the New York Polyclinic Medical School and Hospital. 

Dr. Andrew Sporer graduated from the Royal Franz-Joseph University in 
Hungary and the University of Bordeaux, France, and served his internship and 
residency in Budapest. From 1933 to 1941 he was surgical director of a Red Cross 
hospital in China and served in the British Medical Office in Hongkong. He was 
surgical resident at Goldwater Memorial Hospital in New York from 1942 to 
1944 and is at present urological resident at New York Post Graduate Hospital. 


Words in italics are defined in the Glossary, page 136. 
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tive to heat and became dehydrated during the summer months, often 
developing a temperature as high as 105-106 F. postoperatively. It 
was found advisable to abstain from surgical procedures during the 
hot summer months. However, when surgery was necessary, patients 
were given sufficient fluids intravenously and orally to overcome the 
loss. Diabetes was encountered in some patients but was readily con- 
trolled by the use of insulin. 

The major urologic surgical operations performed included supra- 
pubic cystotomy, perineal prostatectomy, transurethral resection, and 
suprapubic prostatectomy. In 142 major operative cases there were 
16 deaths which were considered operative. A death was considered as 
operative if it occurred within three months after the operation or if 
death was directly related to the operation. Spinal anesthesia was 
used for perineal and transurethral prostatectomies and local an- 
esthesia for simple cystotomy. Various types of general anesthesia 
may be used. 

Cautious preoperative preparation of the patients seemed to lower 
the mortality rate greatly. The first and most important practice was 
to establish a fluid balance of intake and output. The cell count and 
hemoglobin were carefully checked, and whenever indicated, trans- 
fusions were given by the indirect method as often as needed. For all 
major operations blood was prepared preoperatively and was kept 
ready for administration on the operating table if necessary. It was 
startling to note that in patients with the arteriosclerotic type of 
disease, blood pressure may be maintained during the operation but 
fall suddenly at any time within the first two hours following the 
operation. In these instances blood or saline has aided materially in 
carrying the patient over the period of shock. 

Whenever possible, patients were made to sit up twenty-four hours 
postoperatively. Fluids were forced intravenously and blood given 
when indicated. They were kept free of pain following the operation 
by suitable narcotics. The bowels were kept open, although enemas 
were avoided until the fifth postoperative day. Mineral oil or mild 
cathartics were used if necessary. One of the most important items 
was to get the patients out of bed early. There seemed to be no ill 
effects from this practice, and it diminished hypostatic pneumonia, 
embolism, and decubiti. 

In general it may be concluded that older patients are, or can be, 
safe surgical risks if proper preoperative and postoperative care, 
which is most important, is given. 











The Factor of Age in Deter- 
mining the Toxicity of 
Certain Poisons 


WILLIAM DEB. MACNIDER 


BACKGROUND 


| pewenipge One of the most interesting properties of living 
matter is the ability to resist change. For example, a healthy 
person may for years have a temperature which varies little from the 
normal of 98.6 F. despite exposure to cold in winter and heat in 
summer. Other less well known balances are in the chemical con- 
stituents of the blood and other parts of the body. The amount of 
sugar in the blood deviates little from an average of ninety milligrams 
per hundred cubic centimeters even after a meal. This maintenance 
of an equilibrium is known as homeostasis. Naturally there must be 
one set of factors which will raise the value if it goes too low, and 
another set of factors which will lower the value if it goes too high. 
For each value, such as temperature and blood sugar, the opposing 
forces are different. Medical scientists have spent much time in 
analysis of the mode cf action of the two sets of forces in order to 
understand how health is preserved and thus how disease can be 
prevented. 

At the same time that living matter holds tenaciously to the status 
quo, it must be prepared to meet an emergency. A man is walking 
quietly along a street. His heart rate is 75 and he is breathing at 20 
per minute. Suddenly he starts to run for a streetcar. In order for the 





Dr. William deB. MacNider has been Kenan professor of pharmacology at the 
University of North Carolina since 1905. He received his M.D. degree from there 
in 1903, was Dean of the Medical School from 1937 to 1940, and has been Chand- 
ler Memorial lecturer at Columbia University and a Mayo Foundation lecturer. 
He is a member of the National Academy of Sciences. In 1933 he was awarded 
an honorary Doctor of Science by the Medical College of Virginia, and Davidson 
College awarded him a Doctor of Laws degree. His work has included a study 
of the production of acute and chronic nephritis and the stability of acid base 
equilibrium of the blood. 
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muscles of the legs to work, they must receive more blood. To supply 
the required amount the heart beats faster, say 110, and the breathing 
increases in rate to about 30. After the man gets on the streetcar 
and sits for a few minutes, the rates of the heart and breathing return 
to normal. The rapidity of the return depends on training. That is 
why an athlete can do more and recover more quickly than others; 
he has developed the homeostatic mechanisms to a high degree. 

As a person grows old, he gradually loses the fine ability to adjust 
to a change in his surroundings. The older person is less able to with- 
stand extreme cold and heat. The stomach is more easily upset by 
unusual foods. After a short run the speeded-up heart and respiratory 
rates return to normal more slowly. He is still out of breath after five 
minutes, while the child or young adult is ready to run again. 


Actp BASE BALANCE 


The proper ratio of hydrogen and hydroxyl ions in the blood and 
body is spoken of as the acid base balance. Because of the ingestion 
of acid or alkalies in the body itself, there is a constant tendency for 
this balance in the body to vary. This is prevented by the buffers of 
the blood, the loss of carbon dioxide from the lungs, and by the excre- 
tion of the excess acid or alkaline salts by the kidneys. It is easy to 
see the tremendous importance of the proper acid base balance when 
it is learned that the tissues are highly susceptible to the influence of 
hydrogen and hydroxyl ions. A marked reduction in the alkali reserve 
of the blood or an increase ih acids is known as acidosis; it is always 
present in the last stages of diabetes. On the other hand, a decrease in 
the hydrogen ions or increase of hydroxyl ions causes convulsions and 
is incompatible with life; this constitutes alkalosis. By the combined 
action of the buffer substances and the organs of excretion (the lungs 
and the kidneys) the proper hydrogen ion concentration in the body 
is maintained. So well adjusted are the various factors in the main- 
tenance of this balance that the concentration of the hydrogen ions 
in the blood is one of the most constant factors in the body. 


EXCRETION OF URINE 


Urine is formed by the kidneys and carried from the kidney to the 
bladder in narrow tubes known as the ureters. In the kidney in ad- 


Words in italics are defined in the Glossary, page 136. 
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dition to blood vessels and nerves there are two essential types of 
structures, one known as glomeruli and the other as tubules. The 
glomeruli are composed of numerous small blood vessels projecting 
into a space designated as Bowman’s capsule. The tubules are long 
and narrow, wound into numerous convolutions and lined by epi- 
thelial cells. As the blood containing all of the substances charac- 
teristic of it passes through the glomeruli, fluid with some of the 
substances is forced into Bowman’s space. This fluid, called glomeru- 
lar filtrate, runs down the tubule. As it passes along the tubules, some 
of the water is absorbed back into the blood. In addition some of the 
substances in the filtrate, for example, sugar, are also absorbed back 
into the blood. Other substances such as urea are not reabsorbed to 
any extent inasmuch as they represent end products no longer useful 
to the individual. There is a controversy among scientists as to 
whether or not other substances are added to the glomerular filtrate 
as it passes through the tubules. Some believe that the epithelial cells 
lining the tubules actively extract substances from the blood and add 
them to the urine within the tubule. Others believe that this does not 
occur. In any instance, it is apparent that the kidneys are organs 
which serve to rid the body of the substances no longer needed by it 
and which, if they were to accumulate, would be harmful. At the 
same time the kidneys succeed in conserving what is needed by the 
body, for example, sugar, sufficient water, and other substances. The 
best example of the ability of the kidney to conserve what is needed 
is seen in the person exposed on a raft after shipwreck or in the desert 
where there is little water to drink. Under these conditions the 
ameunt of urine excreted will be considerably reduced over the 
normal. 

The amount of urine excreted varies with the quantity of water 
ingested, the amount of water lost by other channels, as for example, 
the lungs and the skin, and with the immediate demand of the body 
for water. If the tubular epithelium is damaged so that water can no 
longer be reabsorbed, the amount of urine excreted will be greatly 
increased, a condition known as polyuria. If, on the other hand, the 
epithelium of the tubules is damaged to a greater extent so that more 
water is reabsorbed than normally, the amount cf urine excreted will 
be decreased, a condition known as oliguria. If no urine is excreted 
the term anuria is used. 

Dr. MacNider has carried out many experiments in an attempt to 
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determine more exactly the reasons for the difference in homeostasis 
in the young and the old. In general he has given some chemical sub- 
stance such as chloroform or ether to young and old animals and 
analyzed various body fluids. For example, he found that chloroform, 
when given to an older animal in the same way as when people are 
put to sleep for an operation, will so upset chemical changes that 
abnormal substances appear in the urine, but in young animals this 
does not occur. 


Now For Tuts INVESTIGATION BY Dr. MACNIDER 


Two groups of animals, young ones, a few months old, and adults, 
a few years old, were given a small amount of uranium nitrate, 
actually four milligrams per kilogram of body weight (see Glossary). 
Uranium nitrate is a salt of uranium, the metal which forms the base 
of the atomic bomb. It has been used for many years in the study of 
damage to the kidney. 

Within twenty-four hours after the uranium nitrate was given, 
both the young and adult animals began to excrete more urine than 
was normal. At the same time the animals had albumin in the urine, 
the amounts of which were invariably greater in the adult animals. 
At this early stage the elder animals excreted sugar, acetone, and 
diacetic acid in the urine, whereas the younger group either had no 
sugar in the urine or had only a trace. The younger animals did not 
have acetone or diacetic acid in the urine, and they usually failed to 
show any reduction in the alkali reserve of the blood. The animals of 
the old group, whose urine contained acetone, also developed a re- 
duction in the alkali reserve of the blood which was more marked as 
the age of the animals advanced. The degree of all these changes was 
roughly proportional to the age of the individual animal. 

The disturbance in the acid base balance of the blood was not pri- 
marily dependent upon an injury to the kidney. In a certain number 
of the animals it occurred with the commencement of the increased 
excretion of urine, before albumin appeared in the urine, at a time 
when laboratory tests of the function of the kidney had not been 
altered from the normal, and before a retention in the blood of 
natural waste products containing nitrogen had developed. Later in 
the intoxication, the factor of retention caused by the renal injury 
which then developed intensified the degree to which the alkali re- 
serve of the blood was depleted. The course of the uranium intoxica- 
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tion in the two groups of animals was strikingly different. In the 
animals of the younger group, after excretion of increased amounts 
of urine containing a trace of albumin, with or without sugar, for two 
to four days, the output of urine returned to a normal amount and 
value with a disappearance first of the sugar and later of the albumin. 
Such animals showed no evidence of illness. 

The course in the adult animals was different, dependent on 
whether or not they recovered. Following the period of increased 
excretion of urine, there occurred a reduction in urine formation which 
not infrequently progressed to a state where none at all was excreted. 
The excretion of sugar persisted. The initial appearance and gradual 
increase of acetone and diacetic acid in the urine was followed by a 
reduction in excretion and an increased retention in the blood. At this 
time there occurred a secondary and rapid reduction in the alkali re- 
serve of the blood, a marked impairment in the function of the kid- 
ney, and a retention of nitrogenous waste products in the blood. In 
those animals of the older group that survived, there developed a 
gradual increase in the output of a urine which was free of glucose, 
acetone, and diacetic acid. The excretion of albumin in the urine, 
though greatly reduced, persisted, and functional tests increased to- 
wards but not to the normal value. Such animals on recovery showed 
slight retention of nitrogenous waste products. 

The older animals which failed to recover ceased to excrete urine 
and died, or lived from three to eight days with a greatly reduced out- 
put and showed no evidence of a readjustment in the elimination of 
those bodies retained as a result of the injury to the kidney. The ani- 
mals showed a rapid reduction in weight, refused to eat, and were 
unable to retain water, milk, or glucose given by a stomach tube. 
They developed an air hunger type of breathing usually associated 
with convulsive seizures and became comatose. 

The difference in the structural response of the animals in these 
two age groups to a constant quantity of uranium nitrate as indi- 
cated by the changes in the kidney has been one of the most constant 
and striking manifestations of the influence exerted by the age factor. 
In order to study such modifications in renal structure, a small, 
wedge-shaped piece of the kidney of the living animal was removed by 
operation on the afternoon of the fourth day after the uranium nitrate 
was given, the procedure being accomplished under local anesthesia. 
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The microscopic study of the kidneys from the two groups of ani- 
mals showed but slight change in the cells of the young group. Some 
of the capillaries were distended with blood. There was an increase 
in the amount of stainable fat in certain cells where it does not nor- 
mally occur. Such cells showed some slight degree of degeneration. 
However, in tissue removed from the kidneys of the adult animals, 
though there was no evidence of vascular degeneration, there was a 
great increase in stainable fat in abnormal sites and other evidences 
of degeneration which had even progressed to the death of some cells. 


INTERPRETATION 

These observations by Dr. MacNider, if viewed with previous 
knowledge, serve as building blocks in three scientific structures: 

1. There is confirmation of the general idea that increasing age is 
associated with increasing susceptibility to a toxic agent regardless of 
whether it is something breathed in, such as chloroform or ether, or 
injected, such as uranium nitrate. The applicability of this conclusion 
to man is seen in the greater degree of illness and the higher death 
rate in older people from some diseases—for example, pneumonia. 

2. There is proof that some older animals may develop a resistance 
to toxic agents by a change in the kind of cell in some organ in the 
body. During a lifetime, man and animals are exposed to all sorts of 
injurious agents. Perhaps some of these experiences permanently 
alter the structure of tissues or cells so that they can better withstand 
the same or another injurious agent a second time. An example of 
this in man is the reported greater ability of the heart in an older per- 
son to withstand blocking of a blood vessel to the heart. Because the 
vessels are more interconnected than in a younger person, one spot in 
the heart is less dependent on one blood vessel. 

3. Speculation about the nature of the decreased homeostasis of 
old age is encouraged. Dr. MacNider believes that uranium nitrate 
injures the kidney by interfering with chemical processes going on in 
the cells. There must be some explanation for the fact that they are 
interfered with to a greater degree in older animals. Dr. MacNider 
suggests two possibilities: that the same chemical process is more 
easily affected in the older animals, or that a toxic agent in the same 
amount has a greater effect on the older animal. Determination of 
which is true must await further research, 














The Effects of Estrogens 
on the Senile Skin 


Max A. GOLDZIEHER 


BACKGROUND 


HE WORD estrogen is used to designate collectively the female sex 

hormones. Although it had been suspected for many years that 
the ovary elaborated some substance which affected other parts of 
the body, the actual isolation of an estrogen from the ovary was first 
accomplished by Edward Doisy and Edgar Allen in St. Louis about 
1927. Dr. Doisy was recently awarded the Nobel prize, not for his 
work on estrogens but for work on the chemical nature of Vitamin K. 
The estrogens derived from the ovary are usually spoken of as nat- 
ural estrogens. The chemical names of the more important are es- 
trone, estradiol, and estratriol. These names merely indicate that the 
first is a substance that has a ketone group; that the second has a diol 
group in it—that is, it has two radicals attached to the large molecule 
similar to that of alcohol; and that the third has three alcohol groups 
attached to the larger molecule. 

Later it was found that other chemical substances completely un- 
related to the natural estrogen and never isolated from any tissue of 
the body, had much the same effect when injected into either an 
animal or a woman. These are known as the synthetic estrogens. 
The best known representative of the group is stilbestrol. It should 
be noted in the report by Dr. Goldzieher that he used both the natural 
and the synthetic estrogen. 

What is generally known as the skin may be divided into three dis- 
tinct parts: the epidermis, the dermis, and the subcutaneous tissue. 
The epidermis is the outer layer of the skin and consists entirely of 
epithelial cells. It is this epidermis which forms the impervious and 
Dr. M. A. Goldzieher was born in Budapest, Hungary in 1883. He graduated 
from the medical school of the Royal University in Budapest in 1906 and became 
professor of pathology there. In 1920 Dr. Goldzieher came to the United States, 
where he carried on laboratory work. At present he is endocrinologist at St. 
Clare’s and Goldwater Memorial Hospitals in New York City and consultant 
of the Northern Westchester Hospital. 

This paper is from studies at the Endocrine Clinic of St. Clare’s Hospital. 
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continuous layer over the surface of the body and protects the deeper 
tissue from injury by substances in the environment. The epidermis 
grows continuously from the deeper layers and is shed from the more 
superficial layers. The under side of the normal epidermis is corru- 
gated. These numerous small projections of epithelial cells extend 
down into the dermis. The epidermis is thus made firm in its attach- 
ment to the underlying tissue. The dermis is a relatively thin layer 
immediately beneath the epidermis. It consists of numerous small 
blood and lymphatic vessels and a dense type of fibrous tissue. Be- 
neath the dermis is the subcutaneous tissue consisting of fat, fibrous 
tissue, blood vessels, nerves, and all of the accessory structures of the 
skin, that is, the follicles from which the hairs grow and the two sets 
of glands, sweat and sebaceous, which keep the skin in proper condi- 
tion. The first, of course, make sweat, and the second make the oily 
material which is secreted on the surface of the skin and keep it from 
becoming dry. 

As the human being grows old there are certain definite changes in 
the skin. The epidermis becomes thinner than it is at 20 and 30 years 
of age, and the corrugation on the under side is partially lost so that 
this side of the epidermis is represented as a smooth line. There is also 
atrophy of some of the glands, and the skin thus becomes dry and 
thin. In most individuals this causes no discomfort, but in others the 
process proceeds to the point where the skin is noticeably dry and it 
may thus be easily irritated. 

It has been known for many years that the estrogenic hormones can 
bring about certain changes in the membrane of the genital organs 
following the menopause. Dr. Goldzieher reasoned that perhaps es- 
trogens would bring about similar changes in the skin. 


DR. GOLDZIEHER’S INVESTIGATION 

In order to test this hypothesis, experiments were carried out on 
5 elderly women. Three women of the same age were used as controls. 
Two different estrogenic substances in the form of ointments were 
used, estradiol, the natural, and stilbestrol, the synthetic. The iden- 
tical ointment without estrogen was used on the control group. 
Topical application was carried on daily for six weeks on the inner 
areas of the thighs and forearms. At the end of that period, small 





Words in italics are defined in the Glossary, page 136. 
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sections of the skin were taken from the treated and nontreated 
groups for study. Biopsies, examinations of tissue taken from a living 
subject, from the untreated area showed the structure expected in 
the aged skin. The epidermis, or outer layer of the skin, was reduced 
in width; it consisted of very few layers of cells as compared with the 
normal appearance of the healthy adult epidermis. 

The sections taken after topical application of estrogens showed 
striking changes in all subjects. The width of the epidermis was re- 
stored, the number of cell layers increased, and the individual cells 
were larger and much better differentiated. At the same time, the 
wavy configuration of the. epidermis was restored, and the elastic 
fibrils were more numerous. In short, the senile skin was restored to a 
more normal and youthful state. These changes were equally appar- 
ent in skin treated with estradiol or stilbestrol. 

Topical application of estrogens seems highly preferable to other 
types of administration in treatment of the skin. For one reason, 
substantial amounts of estrogens are lost through body excretion 
following oral or parenteral administration. Also, estrogen circulating 
in the blood is inactivated by the liver. The genital and mammary 
tissues possess greater affinity or priority for the utilization of estro- 
gens, and as a consequence, the available hormone is used up by 
these tissues with little or nothing left for other tissues. Estrogen ad- 
ministered orally or parenterally is considerably diluted within the 
body fluids so that it cannot reach the skin in concentration compara- 
ble to that afforded by topical application. Lastly, the amounts of 
estrogens which can be administered orally or parenterally are limited 
by the danger of undesirable systemic effects. 


INTERPRETATION 


The fact that topically applied estrogen is absorbed and utilized 
as demonstrated by the structural changes of the senile skin opens a 
new field for therapeutic investigation. Perhaps estrogens may be 
used for the correction of pathologic changes of the skin other than 
those directly caused by estrogen deficiency. 

This investigation should not be seized upon as the basis for giving 
estrogen to all older women. However, in those women with a delicate 
dry skin which is easily irritated, there is evidence from this study 
that it may be valuable. 

Estrogens are powerful drugs and should be used only under the 
direction of a physician. See your doctor. 
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Preparation for Retirement 


Eton H. Moore 


een PICTURE is that of a man and woman on shipboard, at a 
resort, or by a comfortable cottage near the sea. The caption 
reads: “‘Retire at sixty on $150 a month.” Probably every individual 
on seeing such advertisements has escaped into the world of fancy and 
visioned momentarily the joys of such an existence. But such dreams 
cannot hold attention overlong in the workaday world. They are dis- 
missed to be indulged in again at some more convenient time. So the 
years slip by until suddenly retirement is no longer a dream but a 
reality. For this new experience few are prepared. Most people ex- 
perience the traumatic shock of separation from office or factory. 
Without previous attention to leisure time interests, they find this 
new leisure as empty as a vacant house, and for retirement are indeed 
ill-prepared. ‘‘But surely,”’ it will be said, ‘I can soon acquaint 
myself with the problems of retirement. Others have faced this prob- 
lem and made the adjustments.” Though this is natural to assume, a 
careful search of the literature reveals only an occasional reference 
to the subject. 

Retirement may take a variety of forms. It may involve complete 
withdrawal from all productive activity. There are many, both rich 
and poor, who gravitate to this type of postwork experience. Retire- 
ment to some active interest is more conducive to mental and physical 
health and can be enjoyed by millions who could not survive in idle- 
ness. This may take place within the business or profession, but more 
frequently is illustrated by those who sever their connections with 
their former activities and find new interest outlets more in keeping 
with their declining energy. It is this type of retirement which will 
here claim attention. 





Dr. Elon H. Moore received his A.B. degree from Albion College in 1919 and his 
Ph.D. from the University of Wisconsin in 1927. He has served on the staff at the 
University of Illinois and at Oregon State College and at present is professor of 
sociology at the University of Oregon. During the current year he received a 
grant-in-aid from the Social Service Research Council for the study of retirement 
experience, and he is engaged in securing case records of experience from retired 
professional and non-professional workers. 
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RETIREMENT IN THE AMERICAN SCENE 


Only the discussion of retirement in America is new. Retirement 
itself is and has been the lot of many. It includes millions dismissed 
because of age and, more recently, those retired under the Social 
Security program. But not all retirement has been forced upon the 
aging. Farmers by the thousands have retired of their own choice for 
many decades. This condition is characteristic of most better farming 
sections throughout the Middle West. In fact, retirement, often as 
early as the forties, is common whenever the productivity of the farm 
is sufficient to support two families. In one village in southern Mich- 
igan, fully sixty of the ninety families in the community were retired 
farmers. Many still owned their farms, giving some general super- 
vision to the hired operator or tenant and helping out in rush seasons. 
Most of them kept a cow in the village, planted a garden, and per- 
formed occasional work for pay. Dr. Moore’s father who first retired 
at forty-four, was one of these. In addition to a continued interest 
in the farm, he developed new interests and outlets. He played a valve 
trombone in the town band, participated in the older men’s baseball 
games, became more active in his lodge, sang in the men’s quartette, 
devoted considerable time to civic duties, and was active in the forma- 
tion of the Michigan Patrons Insurance Company. In addition, he 
was somewhat regular in attendance at the cracker barrel congress 
which daily settled all problems, in the rear of one of the local stores. 
All these experiences had been denied him during the previous twenty- 
five years of hard labor on the farm. He had not retired to idleness; 
he frequently worked at hard labor. However, he did possess a much 
desired leisure which he had not before enjoyed. The other retirees 
did not present a significantly different picture. Most were active, 
and no larger percentage had retired to laziness and inactivity than 
were lazy in their experience prior to retirement. 

If further evidence on the extent of retirement is desired, it is 
necessary only to look to Florida and southern California. Numerous 
case studies from these areas will add much to an understanding of 
some of the problems of retirement. 


SoctAL Factors AFFECTING RETIREMENT 
Whatever may have been the incidence of retirement in previous 
decades, a combination of conditions now exists which will greatly 
increase both the number and the proportion of the population who 
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willingly or unwillingly retire. The Social Security Act and other re- 
tirement provisions, both public and private, will enable millions to 
plan and to realize in part such plans as they may make for the re- 
tirement period. 

No less potent is the nature of the country’s age composition. 
Because of a number of factors—a gradual extension of the length of 
life, a marked decline in the birth rate, and a significant decrease in 
immigration—almost a maximum proportion within the active work- 
ing years of twenty to sixty has been reached. Likewise the day 
rapidly approaches when the proportion of persons in the retirement 
ages will increase significantly. Already about thirty-eight million 
of the male population are classified in the working years twenty to 
sixty. With a total maje population of only sixty-six million, this 
means close to 60 per cent of the male population, an exceedingly 
high percentage. Moreover, the total number of men in the working 
age period increases by about 300,000 each year. Those who become 
twenty each year exceed those who reach sixty and those who die 
between the ages of twenty and sixty by about this figure. This means 
that there are more competitors for jobs and fewer dependent obliga- 
tions per worker than ever before. Hence it may naturally follow 
that the movement toward earlier dismissal of the aging will increase. 
Many may find themselves in involuntary retirement well before the 
age of sixty. 

PERSONAL FACTORS FOSTERING RETIREMENT 


Not only are there forces from without the person which condition 
the decision relative to retirement, but there are the even more im- 
portant forces from within. 

One of these personal factors arises from the frustrations and 
denials imposed on the worker by the modern specialization and or- 
ganization of industry and profession. Many crave experiences and 
opportunities denied them in their day-to-day functioning within a 
limited field. Boredom, irritation, and antagonisms wear down the 
worker. Retirement offers the opportunity for following new interests 
and provides an escape from the patterns of restriction built up over 
the years. Retirement also permits a most important stock-taking of 
abilities and resources, free from the ruts and constraints which are 
produced over the years in any regular activity and among regular 
associates. Life begins not only at forty, but at fifty, sixty, and 
seventy, and often with surprising results. 
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A second personal factor is the real or anticipated decrease in 
status which may result from continuing in the present activity. A 
yard master for twenty years is given the work of a yard switchman 
at the age of fifty-nine. The physician, at sixty-two, becomes aware 
that many are regarding him as old-fashioned and acceptable only 
for the “‘pill’’ diseases. In spite of the prospect of a diminishing sense 
of importance few resign and few retire. Retirement permits removal 
from areas of intense competition to activities and location where dif- 
ferentials in prestige are of less concern. 

There is the factor, often more difficult to endure, of reduced com- 
rade relations due to death and departure of contemporaries. There 
is also the problem of security during remaining life, which depends 
not alone on economic resources but also on those luxury items in the 
standard of living which an individual feels he must retain. Finally 
in the discussion of personal factors, mention must be made of the 
influence of declining energy and health. In most fields the normal 
decline which comes with advancing years may not be of too great 
significance. More important are those recognized conditions of 
fatigue and marked decline in nervous energy which produce a con- 
tinuum of irritations and increase the older person’s concern over 
his ability to continue his useful functioning at the level of competi- 
tion on which he works. 


PERSONAL ADJUSTMENTS TO RETIREMENT 


Preparation in attitudes and pattern of life for a retirement experi- 
ence are important. Whether one accepts retirement peacefully or frets 
at its limitations, whether one hangs on to places and things with 
symbolic meaning or restlessly goes from place to place are frequently 
but counterparts of experience and reactions in the years before. 

Perhaps the test most useful for predicting an individual’s adjust- 
ment to retirement with its drastic upheaval of habits is found in the 
previous surrenders which have had to be made throughout life. 
Everyone successively must relinquish the satisfactions of nursing, 
childhood habits, adolescence, vigorous maturity, vocation or pro- 
fession, and last of all life itself. If in earlier experiences a person has 
resisted the change to new roles, attempting to retain all the symbols 
of satisfaction from each earlier stage, then he may anticipate diffi- 
culties in making a graceful adjustment to retirement. The prepara- 
tion for retirement begins early in terms of the life pattern and should 
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not be neglected too long in the development of interests suitable for 
the older years. 

There are persons who are quite ill-prepared in emotion, attitudes, 
and resources for the adjustments which retirement brings. To those 
who are wedded to their work, retirement may be a tragedy. Con- 
trary to this, retirement is in order for those who have built up inter- 
est-consuming leisure time activities. 


To Wuat SHALL ONE RETIRE? 


Whatever retirement interest is chosen, a careful job analysis of 
the intended activity and determination of interest in such activity 
should be made. The tourist camp may prove as disappointing and 
uninteresting as the paper work in the law office just left behind. 
The small ranch may be equally disappointing, for unless one can and 
is willing to do hard work at the time when nature or pigs or cows 
dictate that such work must be done, all dreams of blossom time and 
freedom will burst like bubbles. However, with enthusiasm for such 
a new undertaking as a ranch, there may come renewed interests, 
better health, and possibly a living. There is a need for retiring to 
activity, even though it be limited. Pensions, medical care, and old 
people’s homes leave unanswered any provision for keeping busy 
and finding a challenge in life. What is done for people is not a satis- 
factory substitute for what they should do themselves. The retired 
business man who learns to weave and create fine fabrics or the lawyer 
who, though blind at seventy-six, learns the art of fashioning copper 
trays, need not fear the older years. 

Closely related to activity and interest is the establishment of new 
social contacts to replace those lost through change of location or 
death of former friends. This cannot be passively achieved. The un- 
happiness of many who, for retirement, move to new locations results 
from the fact that while ‘‘in” the community they have never be- 
come ‘‘of’’ the community. There must be a willingness to accept new 
institutions and relations, to partake in them, and to prove one’s 
self in the new environment. The memories of prestige or status in 
former years cannot be worn on the sleeve—they should be relegated 
to the attic. Unless the retired individual seeks a spiritual and social 
isolation, unless he is of the type which finds greatest happiness in 
unhappiness, he should accept the challenge to make something of 
his new status. 





The Influence of the Aging Pro- 
cess on the Distribution of Cer- 
tain Components of the Blood 
and the Gastrocnemius Muscle 


of the Albino Rat 


STEVEN M. HorvatH 


BACKGROUND 


— BURNING of coal supplies heat and energy by which much 
mechanical work is done. In the human body the source of en- 
ergy, ‘burning,’ must be done in a less violent way. The food sub- 
stances, proteins, fats, and carbohydrates, are comparable to coal 
and supply the energy which a muscle uses in the performance of 
mechanical work. Although any one of these three substances can 
perform this function of suppiying the body with energy, two carbo- 
hydrates, glucose and glycogen, are the main fuel of the muscles. 

In the body there are two chief methods by which the energy in 
a complex organic compound such as the carbohydrate, glycogen, can 
be liberated. In the first method, large molecules are broken up into 
simpler molecules. For example, glycogen is split into lactic acid. 
Since these chemical changes can take place without oxygen, they 
are said to be anaerobic (am, without, plus aer, air). The second 
method for the release of potential energy is by direct oxidation, the 
aerobic process, entirely analogous to the burning of coal. 

In the muscle there is always present a nitrogenous substance 
known as creatine. Creatine readily unites with phosphoric acid and 


Dr. Steven M. Horvath received his M.S. from Miami University, Oxford, 
Ohio, and his Ph.D. from Harvard University in 1943. He has taught physiology 
and biochemistry at Harvard, Miami, and Ohio State Universities. In 1942 he 
entered the Army and was stationed at the Armored Medical Research Labora- 
tory at Fort Knox, Kentucky. There he directed a part of the physiologic re- 
search, chiefly the effects of cold on man. He did the work reported in this paper 
at the Fatigue Laboratory, Harvard University, before entering the army. 


*112> 





form 
creat 
caus 
phor 
must 
is thi 
TI 
acros 
shin 
trocn 
term: 


Al 
obser 
ence 
senes 
The / 
ture ¢ 
as the 
the ke 

Ra 
gans « 
so tha 
the ni 
Third 
man a 
to ten 

Ac 
menta 
seclud 
tected 
housin 
stock 
vegeta 
germ 0 


Words 


)0- 


ice 
nd 


rd, 
gy 


per 











INFLUENCE OF AGE ON BLOOD AND MUSCLE OF RAT 113 


forms a still larger and more complex molecule known as phospho- 
creatine, sometimes called phosphagen. The stimulation of a muscle 
causes the large molecule of phosphocreatin to break down into phos- 
phoric acid and creatine. The energy thereby liberated supplies the 
muscle with power to do mechanical work. The water in the muscle 
is the medium in which all these chemical processes take place. 

The larger muscles of the body are attached to bones and extend 
across a joint. The gastrocnemius muscle inserts on the back of the 
shin bone and extends to the heel bone. The contraction of the gas- 
trocnemius muscle straightens the foot with the leg or, in medical 
terms, causes extension of the foot on the leg. 


Now FOR THE OBSERVATIONS BY Dr. HORVATH 


A number of theories have been postulated to explain the features 
observed during old age. All of these have been based on interfer- 
ence with the activity of the cells. The most popular one explains 
senescence as the result of a decrease in the permeability of the cells. 
The Arabic medical writers stressed the progressive loss of body mois- 
ture and consequent shrinking and hardening of the tissues of man 
as the cause of aging and death. Hydration was thought to be one of 
the keys to the secret of life. 

Rats were used in this experiment for three reasons: First, the or- 
gans of the body are sufficiently large to afford large enough samples 
so that accurate values by modern methods could be secured. Second, 
the nutritional requirements of the rat are similar to those of man. 
Third, the life span of the albino rat is compressed relative to that of 
man and it can be assumed that each day of a rat’s life is equivalent 
to ten days of a man’s. 

A colony of albino rats was maintained under uniform environ- 
mental conditions. The animals were housed in metal cages in a quiet, 
secluded room, handled frequently, furnished adequate food, and pro- 
tected from extremes of temperature. Throughout the investigation 
housing conditions and care of the animals were not altered. The 
stock diet consisted of a prepared chow supplemented with green 
vegetables and powdered skim milk. Once a week cod liver oil, wheat 
germ oil, and brewers’ yeast were also given. 





Words in italics are defined in the Glossary, page 136. 
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When the animals reached the desired ages, they were separated 
from their fellows and deprived of food but allowed water for twelve 
hours before being anesthetized. The gastrocnemius muscle was 
carefully dissected away from the surrounding structures, leaving the 
circulation and nerves intact. The amounts of water, creatine and gly- 
cogen in the muscle and sugar and lactic acid in the blood were then 
determined. 

Table 1 shows the variation in the amount of the different sub- 
stances in the muscle and blood as the age of the rat increases. There 
is a decided increase in the water content of muscle during the early 
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Fic. 1. Advancing age and the mean per cent of solid matter in the 
gastrocnemius muscle of the albino rat. 


stages of life, after which a fairly constant level is maintained, af- 
fected little by the age of the animal. Graphically, as shown in figure 
1, there is a sharp increase during the early stages, leveling off to al- 
most a straight line as the animal gets older. No evidence of tissue 
desiccation in later phases of aging was found. There is an initial 
rapid increase in the water content of the gastrocnemius muscle which 
reaches comparatively stable levels by the 60th day of life. Muscle 
creatine exhibits a slower rate of development, taking approximately 
120 days to reach constant concentrations. The concentration of 
muscle glycogen can show considerable variation from animal to 
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animal even under identical experimental conditions. The amount of 
blood sugar shows no changes attributable to age, nor is there any 
change in the concentrations of lactate. Additional data regarding 
tissues, especially muscle, as they are influenced by the aging process 
are required before a complete correlation can be made between the 
chemical alterations in tissue and the aging of both the tissues and the 
organism. 

The results of this experiment fail to confirm those of other work- 
ers. Jékl found that the concentration of lactate is from 4 to 6 times 
higher in muscle than in the blood. Loiseleur and Morel found a regu- 
lar rise of blood lactate from 10 to 16 mg. in man with advancing 
age between the ages of 10 to 60 years. It is obvious that, as yet, no 
one has hit upon the correct answer to the question since there is such 
a divergence of results, but someday someone will tie all these results 
together and explain them with the correct solution to the problem. 

Among the references cited in the scientific paper in the JoURNAL 
OF GERONTOLOGY, the following may be of interest: 


1. Hack, I. W. D. and E. H. Westiinc: A Possible Cause of Old Age. 

Science, 79: 231, 1934. 

HrYMANN, W. and J. L. Mopic: Effect of Age and Fasting on Glyco- 

gen Content, Liver, and Muscle of Rats and Puppies. J. Biol. Chem., 

131: 397-308, 1939, 

3. Lowry, O. H., A. B. Hastines, T. Z. Hutt and A. N. Brown; 
Histochemical Changes Associated with Aging. J. Biol. Chem., 143: 
271-280, 1942. 

4. SHERMAN, H. C. and H. L. CAmMpBett: Nutritional Well-Being and 
Length of Life as Influenced by Different Enrichments of an Already 
Adequate Diet. J. Nutrition, 14: 609-620, 1937. 

5. Simms, H. S. and A. StoLMaAn: Changes in Human Tissue Electrolytes 
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in Senescence. Science, 86: 269-270, 1937. 
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Comparative Chronologic Age 
in Man and Other Mammals 


SYDNEY A. ASDELL 
BACKGROUND 


” STUDYING the problems of gerontology it is important to try to 
find animals in which the life span of man can be reproduced in 
miniature. It is obvious how useful it would be if an animal could 
be found in whose life all the important physiological events occur 
at a regular fractional part of the age at which such events occur 
in human life. If such an animal could be found, the life span of one 
or several generations could be reduced into a reasonable experi- 
mental period and the development of those changes related to aging 
observed and compared directly to similar events in human life. 

It is a natural tendency to try to make this comparison with lower 
animals. In a crude form this method has been used since time im- 
memorial with the Biblical three score years and ten as a starting 
point. An excellent example is found in an old verse. 

Thrice the age of a hound the age of a steed. 
Thrice the age of a steed the age of man. 


Thrice the age of a man the age of an eagle. 


v3 


Thrice the age of an eagle the age of an oak. 


It is necessary, however, to be somewhat more critical in making 
these comparisons, and therefore studies have been made of the length 
of time or proportion of life of different animals spent in various phases 
of growth and development, in comparison with each other and with 
man. 


Dr. ASDELL’S INVESTIGATION 


In trying to set up equivalences between various animals and man, 
it is not sufficient to take the age at birth as the zero age; comparison 


Sydney Asdell has been professor of animal physiology at Cornell University 
since 1936. He was bora in Bramhall, Cheshire, England and received his Ph.D. 
degree from Cambridge University in 1925. He served as instructor in animal 
nutrition there from 1¥22 to 1928 and as lecturer in animal nutrition and physi- 
ology at Massey College, New Zealand University from 1928 to 1930. His inves- 
tigations have been concerned with reproduction and lactation in mammals. 
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must begin earlier because the physiological state at birth is most 
variable. The new-born opossum, for example, is born in a very im- 
mature condition, both anatomically and physiologically. Develop- 
ment continues in the mother’s pouch. The new-born rat is unable to 
walk, and its attempts to crawl are inadequate. The new-born human 
being is unable to do either. The new-born calf can walk within a few 
hours but it cannot eat solid foods. Also there are other differences 
such as the ability to see or the condition of the reproductive tract at 
birth. It may be noted that there is a definite relation between the 
degree of development at birth and the habits of the species. Those 
with underground habits or with a sheltered mode of life such as the 
rat, rabbit, and bear are born in an immature state. Those which 
depend upon speed for their defense, such as the ruminants in general, 
are born much more mature. These facts show that the time of birth 
is not a good physiologic base line for comparative purposes and it is 
safer to go back to the period of conception for a comparison. 

Studies made for comparable physiological periods in the lives of 
various animals such as gestation and life span until puberty show 
wide variances between different species, although those of similar 
zoologic position or habits of life tend to have periods of relatively 
the same length. The gestation period varies from 0.7 per cent of the 
life span in the opossum to 9 per cent in the fisher. For the opossum 
gestation is continued in the mother’s pouch; in the fisher the period 
is lengthened by the delayed implantation of the embryo. Man hasa 
relatively short gestation period when it is considered in relation to 
the life span—about half that of the rat. The duration of life until 
puberty is complicated by the existence of seasonal breeding in some 
species. 

The period in which growth occurs has been worked out with a 
fair degree of accuracy in only a few species. Its comparative length 
varies from 10 per cent in the pig to 30 per cent in man and the rhesus 
monkey, giving emphasis to the well known fact that the higher 
primates have an exceptionally long adolescent period even when 
their greater life span is taken into account. The rat, with 24 per 
cent of the life span occupied in growing, is not widely out of line 
with man. 

The inference may be drawn that from a physiologic point of view 
chronologic age equivalences cannot be established between mam- 
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malian species unless they are closely related in zoologic position and 
habits. Equating parts of the life span in man with similar parts in 
other species on an age basis is certainly not justified. It may be done 
for the whole span, but corresponding physiological positions are not 
chronologically similar. 

There are considerable differences between species in the percent- 
age of growth time occupied in completing the first 10 per cent of 
growth. Man, mouse, and pig grow relatively rapidly during this 
stage, while the hamster and ewe grow relatively slowly. The cow, 
rabbit, rat, guinea pig, and horse are intermediate. After the 10 
per cent stage is reached, most species of animals follow a definite 
pattern except for the rhesus monkey and for man. The growth period 
of man, as is well known, is exceptionally long and drawn out with a 
marked acceleration near the time of puberty. The human growth 
curve on a percentage time-weight basis is almost the reverse of other 
species. 

In conclusion no general system of age equivalences can be set up 
covering the whole life span. It may be done for equivalent physio- 
logical periods but as soon as these change to a marked degree, new 
equivalences must be established. Man fits less well into any of the 
systems examined than any other species because of the many 
pecularities of his physiological behavior. 


p p 


DO YOU KNOW? 


An attorney as representative of a claimant for old-age and survivors’ 
insurance may not charge more than $10.00 for his services, unless the 
Social Security Board, upon request, has authorized a higher fee. 








German Health Insurance— The 
Evolution of a Bureaucracy 
ELIZABETH W. WILSON 


EALTH insurance should be of special interest to gerontologists 

because, from one point of view, old age is merely one form of 
permanent invalidism. This is the attitude which was taken in Ger- 
many, while the English ultimately took the opposite viewpoint. It 
will be of interest to trace the development of the health insurance 
systems in these two countries, not only because they represent di- 
vergent views on old age and other important matters, but because 
thirty-nine other nations have heeded the experience of these two 
when implementing their own systems. 

Ever since the end of the nineteenth century, German workers 
have distributed the costs of disability through the agency of three 
different insurance systems: the health insurance system, which de- 
frays the costs connected with illness which lasts less than six months; 
the invalidity insurance system, which alleviates financial distress 
due to disability which lasts more than twenty-six weeks whether it 
be permanent or not; and workmen’s compensation insurance, which 
protects workers against financial consequences arising from indus- 
trial accidents. 

Compulsory health insurance in Germany dates from the Law of 

1883. Prior to this time, there had been a few voluntary health insur- 
ance funds which aided mine and railroad workers in times of illness 
by paying them small weekly benefits to reimburse them partially for 
wages lost. Furthermore, these early funds were poor, as the law 
compelled only those workers who made less than 2000 M ($500) to 
enter the system. It is interesting to note the growth of these rela- 
tively small and weak systems from a passive state to a funda- 
mentally important one as missionaries of Nazism. 
Dr. Elizabeth W. Wilson received her A.B. degree at George Washington Uni- 
versity in 1917 and her A.M. and Ph.D. in economics at Radcliffe College in 
1920 and 1934. During World War I she was head computer in the ballistics unit 
of the Ordnance Department of the United States Army. In 1924 she became an 
associate of the Actuarial Society of America and served as a member of the 
International Actuarial Congress in London in 1927 and in Rome in 1934. 
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It is not surprising that soon political pressure was brought to 
bear to force admission of other groups of workers. By 1889 there were 
about ten million members. Gradually agricultural laborers, domestic 
servants, manual workers, the self employed, and white collar workers 
were allowed to enter. In addition to the insured workers’ benefits, 
competition forced the funds to provide medical benefits for their 
families. This meant that the proportion of the population insured in 
the system had increased from 10 per cent in 1885 to more than 60 
per cent in 1929. 

A change in the basis of membership, instituted by the funds them- 
selves, brought about an increase in the size of the average fund. The 
early funds had been small affairs, membership in which had been 
limited to workers in a single industry, sometimes to those in a single 
plant. It was found that in such funds the membership was too lim- 
ited and the industrial hazards too concentrated to have a satisfac- 
tory dispersal of risk. Therefore, as the number of workers covered 
increased, new funds were formed on a territorial rather than an in- 
dustrial basis. 

These neighborhood funds, some of which had more than a million 
members, had one important advantage. They could deal more ef- 
fectively than any less personal management with the fraudulent 
claims which constitute the big problem of health insurance adminis- 
tration. Every country with a health insurance system has had diffi- 
culty in settling such claims. The workers who pay their contribu- 
tions feel that they are entitled to their money’s worth. This change 
from industrial to territorial basis paved the way for larger and larger 
funds. 

Probably the most important factor in determining the size of the 
funds was the aggressive policy pursued by many of them in lib- 
eralizing benefits. They were free to do this because for the first 
forty years after the inauguration of the system, they were given a 
really unusual amount of freedom. The government did not interfere 
so long as they did not demand contributions exceeding 6 per cent 
of the worker’s wage and paid the minimum benefits. These minimum 
statutory benefits included a weekly cash benefit equal to half of the 
basic wage, to be paid for thirteen weeks from the fourth day of ill- 
hess, the services of a general practitioner, certain drugs, and ma- 
ternity benefits. 
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However most funds paid a larger benefit than was required and 
paid it for a longer period of time. Payment was sometimes paid for 
six months to a year instead of the legal minimum thirteen weeks. 
Also, many of the richer societies “forgave’”’ the waiting period and 
paid from the first instead of the fourth day of disability. No wonder 
the cost of this benefit increased from about 6 M. in 1885 to 37 R.M. 
in 1929, 

It was on the increased generosity with which medical care was fur- 
nished that the competition between the funds really hinged. The 
term ‘medical care’ came to have a much more inclusive meaning in 
1929 than it had had in 1885. It became the custom to furnish spe- 
cialist care as well as that of a general practitioner. Use of the x-rays, 
dental clinics, more expensive drugs, and medical appliances came 
into use. It may be contended that this expansion of medical care 
merely kept pace with the development of medical science. That is 
true, but this development furnished scope for competition between 
the different societies. 

The increased liberality of the benefits was, perhaps, the main 
cause of the rise in the per capita cost of health insurance, but the 
doubling of the morbidity rate during that period was of almost 
equal importance. There are several reasons for this increase in mor- 
bidity: (1) the aging of the population, (2) increase in the proportion 
of women members (the female morbidity rate is almost two and a 
half times that of the male), (3) the growing realization on the part 
of the workers of their rights and privileges, which manifested itself 
in malingering and the refusal to doctor minor ailments at home. 

These many new funds (Kassen*) had become an important factor 
in German economy, for the expenditures constituted an appreciable 
part of the national income. The managers of the funds were not 
slow to appreciate the growing importance of their position. They 
built fine headquarters in which to house the numerous administra- 
tive personnel. However, it should be admitted that the ratio of ad- 
ministrative expense to the total expenditure was not excessive. It 
hovered closely around its modal value of 6.5 per cent. 

Despite the low administrative cost, the eightfold increase in per 

* Kassen. Plural form of German “Kasse’’. Literally “cash-offices.”” Here used to 
designate the administrative divisions of the health insurance system in Germany. 
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capita cost brought the Kassen face to face with a financial problem. 
They adopted the methods that are universally used. They got as 
high an income as they could and practiced economies. However, 
this was at the expense of the physicians. In the beginning many of 
the doctors were sympathetic toward the insurance program and 
gave their services gratis in order to help it get off to a good start. 
However, the funds insisted on their right to decide which physicians 
should be permitted to enter practice. They often chose the poorer 
ones whose services could be had on a cut-rate basis. The medical 
profession resented this, believing that every qualified medical man 
should have the right to enter insurance practice. Because the 
Kassen wanted to hire cheaper doctors who would prescribe less ex- 
pensive drugs, they employed a group of supervising physicians. 
These men were supposed to report to the Kassen any cases of “‘over- 
doctoring,” that is, making unnecessary visits or prescribing too 
costly drugs. Many physicians so feared ensuing discipline by the 
Kassen that treatment of serious afflictions was often grossly inade- 
quate for purposes of a cure. 

One other demand that the Kassen made of the physicians was 
that they should not certify members for the wage-loss benefit unless 
they were sure that such certification was absolutely necessary. This 
put the doctors in an awkward position because the Kassen were in- 
sisting one moment that they be sympathetic healers and the next, 
cynical sleuths. 

How did all this affect the physician? It gave many of them a sense 
of overwhelming futility. They saw certain members of the profession 
who were known to be good politicians rather than good doctors, 
prosper. They lost their sense of professional dignity; they felt spied 
upon, watched, and bound up in red tape. This, then, was the picture 
of the entire health insurance program in Germany in 1929. 

Then the economic structure of Europe and the whole world tot- 
tered. The picture changed almost overnight for the Kassen. The 
average annual contribution dropped from 98 R.M.\ n 1928 to 58 in 
1933. The government stepped in, its interference increasing after 
the accession of the Nazis in 1933. The Nazis realized what a po- 
tentially powerful weapon the Kassen might be and spoke of them 
as the “pillars of the political parties.’’ The Decree of 1934 trans- 
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formed all the Kassen into governmental agencies which were ‘‘ad- 
vised” by a committee representing the interested parties. In such a 
wholesale federalization, the fact that the power to determine the 
contribution rate was lodged with the Minister of Labor was of little 
importance. The fundamental change made by the Nazis was the 
conversion of the thirty-two thousand employees into government 
workers, a bureaucracy. With Hitlerian cunning, the highest authori- 
ties used the Kassen to aid in the regimentation of the German 
people and the Nazification of the whole country. 

The smallness of the benefits, the decrease in the claim rate, and 
the widespread unemployment which made the workers ineligible 
for benefits are usually given as the three reasons why the total ex- 
penditures of the system decreased from 2.2 billion R.M. in 1929 to 
one-half of that amount in 1934. 

The position of the doctors changed under the Nazis, for they 
disbanded all previous medical organizations and formed a huge semi- 
official association. It was headed by physicians who were good 
Nazis, or, rather, the officers were Nazis who happened to be physi- 
cians. This association was supposed to act as the liaison between the 
health insurance system and the medical profession and to redis- 
tribute medical facilities in the interests of efficiency. 

Under this arrangement, the average income of a doctor from 
health insurance was $1700 (maximum $3000), a decided reduction 
from the pre-Nazi period. It was difficult to augment this by pri- 
vate practice because three-fourths of the population belonged to 
the system. In 1933-1934 the doctors struck. This last effort for pro- 
fessional freedom was soon quelled; the doctors were regimented and 
assumed a semiofficial status. The bureaucracy was complete. 

The crucial question is: Was such a large expenditure worth while? 
Had the health of the German people improved? In 1931 Dr. Fred- 
erick Hoffman said no and pointed out that the sickness rate among 
German workers had not been reduced. In 1937 Dr. Emil Lederer 
claimed that no responsible authorities in Germany would question 
the fact that the state of health of the German population had im- 
proved tremendously. If Dr. Lederer is right, the 3 per cent of the 
national income which was spent for health insurance in 1928-1929 
was well spent. But if he is right, why did the proportion of those 
claiming benefits increase by 40 per cent and the duration of those 
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claims by almost 100 per cent? If Dr. Lederer is right, this increase 
can be explained only by lax administration and a lowered moral 
standard. 

Lastly, what were the effects of the insurance system on the welfare 
of Germany as a whole? The Kassen and the invalidity institutes 
became powerful organizations because of their large membership, 
their many employees, and their great financial resources. Indeed, 
they were so powerful that when they were operated as a Nazi 
bureaucracy, they became a Frankenstein monster which helped to 
destroy the freedom of the persons for whose benefit they had been 
created, the German workers. 


p PR 


What find you better or more honourable than age: Take the pre- 
eminence of it in everything—in an old friend, in old wine, in an old 
pedigree. 


SHACKERLEY MARMION 


The aged often deny pain to avoid examination. 


WARNER’S “Calendar of Medical History” 
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Ponce de Leon Again 


Most people fear becoming old, but even more they fear and dread 
the infirmities of age with the loss of efficiency and productivity. Any 
promise for postponing the debilities of the later years is read with 
avidity. A public which has accepted the results of research as dem- 
onstrated by the antibiotics, the sulfas and penicillin, by blood 
plasma, and in the most dramatic fashion by the atomic bomb, not 
only accepts the results of research, but confidently expects miracles 
as a result of medical research. 

An article entitled “Tomorrow You May Be Younger” in a recent 
issue of the most widely distributed pocket-sized magazine encour- 
ages the oldsters to hope again for the Fountain of Youth. 

This is a digest of a report of the investigations of Bogomolets, 
which appeared in 1941 in the Russian language. He had been investi- 
gating the functions of a specific group of cells in the body known as 
the reticulo-endothelial system, known for years to be of primary 
importance in the defense of the body against infection. According 
to his report, he has prepared an antiserum, ACS, which stimulates 





The establishment of the JouURNAL OF GERONTOLOGY has been 
made possible by a grant from the Josiah Macy, Jr. Foundation 
in support of the editorial office. 








The hieroglyphics, ‘The Beginning of the Book for Trans- 
forming an Old Man into a Youth,” at the top of this editorial 
page, are from the Edwin Smith Surgical Papyrus, translated 
by Professor John Breasted, University of Chicago Press. 
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these cells or perhaps prevents the normal involution of aging in these 
cells. 

This is an important concept. Bogomolets’ work has stimulated a 
great deal of talk. Certain laboratories in this country are attempting 
to repeat the observations, but there has been no published confirma- 
tion in any scientific or medical journal. 

The investigator must always retain an open mind, but view with 
healthy skepticism work of a revolutionary nature until it has been 
confirmed. The present status of Bogomolets’ anti-reticular cytotoxic 
serum (ACS) is that it is interesting but unconfirmed in any detail. 

The general article for the public about Bogomolets’ work was 
written by one of the most distinguished and honored journalists of 
our time, William L. Laurence of the New York Times. The superior 
quality of his writing on nuclear physics and atomic energy has been 
recognized by all and approved by those physicists involved. It is 
unfortunate that Mr. Laurence has used his great gifts of lucid expo- 
sition to promise quick clinical relief from the infirmities of old age, 
including arteriosclerosis, hypertension, and cancer as he did in this 
article. The most enthusiastic investigator or physician would hesi- 
tate to issue a dated promissory note as does Laurence when he says 
that “the Bogomolets anti-age serum can be made available to the 
American people (some two or three years hence). . . .”’ 

We all hope to modify the process of aging, but we are likely to 
grow young very slowly. 


Society of Friends 


In recent years the rapid rise in the percentage of older people has 
been brought increasingly to the attention of the Quakers, or Friends, 
as they are called. As Leon Thomas Stern writes in Sixty-Five and 
Over: “Since its origin the Society of Friends has had ... a deep 
sense of responsibility for the aged. . ... ’”’ And so, in 1943, a survey 
was undertaken to study the reasons for the increasing proportions 
of old people, the problems caused by this increase, and present care 
and services for the aged. 

It was found that nearly 20 per cent of the Quaker membership is 
65 or over, whereas in the general population the ratio of the aged is 
under 10 per cent. Though both figures are higher than ever before 
because today the diseases of infancy, childhood, and middle age 
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have been largely brought under control, the much higher propor- 
tion of older people among Friends ‘‘may suggest . . . that Friends 
are economically favored and have in their environment and mode 
of life, conditions advantageous to longer life. It may also connote a 
lower birth-rate in our Society.” 

Despite the increased proportion of old people in the population, 
they have been neglected until recently by the medical profession, 
emphasis having been upon the diseases of earlier years rather than 
upon such degenerative diseases as arteriosclerosis and hypertension. 
Approximately one quarter of the older Friends in congregate insti- 
tutions were under medical care, it was found. However today a new 
medical art—geriatrics, the treatment of diseases of the aged—is 
becoming a specialty of physicians. 

Although few older Friends were found to be in want, this has 
not been true in the general population, but under the Old Age and 
Survivors Insurance Law (part of the social security program) the 
financial problems of old age are being met to a greater extent than 
ever before. 

However, “‘as one Friend puts it, ‘the most important problems 
of old age are not financial at all and are not limited to any one social 
class. They are the need for somewhere to live, something to do, 
someone to care’.’’ With apartment living and the decline of the 
home as a family center, old people no longer have the responsibilities 
and hence the rights and privileges they once had. When old people 
are ill or replaced in their jobs, there is often no place for them with 
relatives. It was found that almost one out of every eight Friends 
over 65 was living alone or in a congregate institution. 

Institutional care for the aged among Friends is at a high level. 
Even in the seventeenth century, in England, their almshouses were 
not the dreaded poor-houses of the times, but “‘administered in ten- 
derness and love.” About fifty years ago the first boarding home for 
older Friends was established. Today there are many of these board- 
ing homes with infirmary facilities, activity programs and recrea- 
tional opportunities, all features advocated for the aged in institu- 
tions. 

However, “most old people are not in institutions, public or private, 
nor in boarding homes. They are with us as our neighbors in the com- 
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munity. . . . This is probably as it should be according to the modern 
conception. Old people should remain in the community as part of 
its life stream as long as they are able... . ” This new attitude to- 
ward old age means that more must be done for old people in com- 
munity and personal service. Hobby shops, work shops, and Golden 
Age Clubs to supply social life, as in Philadelphia, are being formed. 
Guidance clinics, sometimes set up by older people themselves, are 
being established. 

It is suggested that the individual Friend can do a number of 
things for older people, all of which are applicable to the general 
population. To mention only a few: Visit the older people of one’s 
acquaintance and invite them to one’s home, be interested in their 
interests and problems, and be concerned for the correction of abuses 
in institutions and the raising of their standards. 


Today’s Old Folks Homes 


Many modern homes for the aged are no longer bitter dreary places 
usually exemplified by the typical “‘poor farm.” Today the institution 
for the aged resembles a swank up-to-date summer resort complete 
with beautiful grounds and all the conveniences of modern living. 

According to Sue Travis in her article, “Putting Your Folks in the 
Old Folks Home” appearing in the March issue of Facts, there is a 
shortage of such homes brought on in part by the ever increasing 
number of old people in our society. Housing conditions, urbaniza- 
tion, small families, and higher standards of living also contribute to 
the increased demand for old people’s homes. 

The majority of such homes are denominational, which often pre- 
sents a problem because a person must have active membership in 
a church or denomination for admission, says Miss Travis. The sec- 
ond largest group is the endowed nonsectarian institution. There are 
also homes run by fraternal organizations and homes for national 
groups. 

Private homes base admission on religion, age, reasonably good 
health, and the candidate’s need and desire for admission, according 
to Miss Travis. There is an attempt to select people with similar so- 
cial and economic background which makes for more congenial living. 
In most homes a person decides for himself whether or not he wishes 
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to enter—there is no stigma of being ‘“‘shoved in.” Thus he is more 
apt to be happy in his new environment because it is of his own 
choice. 

One of today’s big problems in many homes is lack of help. The 
guests in most homes care for their own rooms and in wartime took 
over many of the other household duties. One of the permanent prob- 
lems of these homes, however, is their inability to cope with mental 
sickness in old age. 

In the postwar world social workers are promoting not only many 
more progressive homes, but public housing projects with sections 
especially designed for the needs of old people. 


p p 


The first forty years of life give us the text; the next thirty supply the 


commentary on it. 
ARTHUR SCHOPENHAUER 


There is only one way to get ready for immortality, and that is to love 
this life and live it as bravely and faithfully and cheerfully as we can. 


HENRY VAN DYKE 
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# ORGAN ZAI setae 


Roy G. Hoskins, President 
25 Shattuck St 
Boston 15, Massachusetts 








Henry S. Simms, Secretary Rosert A. Moore, Treasurer 
630 W. 168th St. 507 S. Euclid Ave. 
New York, New York St. Louis 10, Missouri 


LAWRENCE K. FRANK, President-Elect 
72 Perry St. 
New York 4, New York 

The Gerontological Society was incorporated under the educational 
laws of the State of New York on the eighteenth of May, 1945. The 
incorporators were Earl T. Engle, Lawrence K. Frank, Jean Oliver, 
Oscar Riddle and Henry Simms, all members of the Club for Research 
on Ageing, and all actively interested in the problems of aging. 

At an organizational meeting June 15, 1945 in New York, officers 
for the year 1945 were elected as follows: William deB. MacNider, 
President, Edward J. Stieglitz, Secretary, and Robert A. Moore, 
Treasurer. By-laws were adopted at the June meeting and amended 
at the first annual meeting in February 1946. At the latter meeting 
the officers for the year 1946 as shown at the top of this page were 
elected. The Councilors for 1946 are Walter Miles, William deB. 
MacNider, E. V. Cowdry, Earl T. Engle, Joseph Aub, Edward J. 
Stieglitz, and Walter Bauer. 

The purposes of the Corporation as set forth in the Certificate of 
Incorporation are: ‘‘to promote the scientific study of aging, in order 
to advance public health and mental hygiene, the science and art of 
medicine, and the cure of disease; to foster the growth and diffusion 
of knowledge relating to problems of aging and of the sciences con- 
tributing to an understanding thereof; to afford a common meeting 
ground for representation of the various scientific fields interested in 
such problems and those responsible for care and treatment of the 
aged; all without profit to the corporation or its members.” 

The intent of the incorporators to preserve the Corporation and 
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Society as a scientific organization is provided for in three sections of 
the Certificate of Incorporation: 


“No director, council member, member, officer or employee of the 
corporation shall receive any pecuniary profit from the operations thereof 
other than reasonable compensation for services rendered, reimburse- 
ment of expenses incurred in its service, or benefits received as a proper 
beneficiary of its strictly scientific and charitable purposes; nor shall any 
director, council member, member, officer or employee at any time have 
any personal interest in any property or assets of the corporation; nor 
shall any director, council member, member, officer or employee, in the 
absence of fraud or bad faith, be personally liable for the debts, obliga- 
tions or liabilities of the corporation. 

“‘For the accomplishment of any of its purposes the corporation hereby 
formed shall also have power to acquire property by grant, gift, pur- 
chase, lease, bequest or device and without limitation as to character, 
amount or value, except such limitation, if any, as the legislature shall 
impose; and to hold and dispose of the same to invest, reinvest, deal with 
and expend the property of the corporation in such manner as the trustees 
shall deem best. 

“No part of the activities of the corporation shall be attempted influ- 
ence of legislation by propaganda or otherwise.” 


Article III of the By-Laws as adopted June 15, 1945 and revised 
Feb. 18, 1946 provides for membership in the Society. 


“1. All persons who were members of the Club for Research on Age- 
ing on June 15, 1945 are charter active members of Gerontological 
Society, Inc. 

“2. Other persons may become members, provided: 

a. They are nominated by two members in good standing; and 

b. They are elected by the Council upon recommendation of the Com- 

mittee on Membership, duly appointed by the Council. In the 
evaluation of eligibility for membership, and in the placement of 
each newly elected member in one of the categories of membership 
provided for in this Article, and in the assignment of active mem- 
bers to one of the three sections provided for in Article II, the 
Council shall take into consideration the nominees’ scientific train- 
ing, research experience, and interest in and service to any aspect 
of gerontology. 

“3. There shall be four classes of members designated respectively: 
Honorary, Sustaining, Senior, and Active. 
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“4. Any person who has rendered distinguished service to the sciences 
of gerontology or geriatrics may, at the discretion of the Council, be 
elected an honorary member of the Society. 

“5. Any person who is interested in, but not actively engaged in the 
study and practice of any phase of gerontology, may be elected a sus- 
taining member of the Society. 

“6. A person who has in the immediately preceding five years been 
an active member of the Club for Research on Ageing or of the Geronto- 
logical Society, Inc. may, on attaining the age of 65 years, apply to the 
Council for redesignation as a senior member of the Society. 

“7, Any person who in the immediately preceding three years has 
engaged in the study or practice of any aspect of gerontology, may on 
application be elected an active member of the Society and assigned to 
one of the sections of the Society. 

“8. All members may attend meetings, but honorary and senior mem- 
bers shall not receive the publications of the Society unless they choose 
to pay the annual dues as voted by the Society. Only active members 
shall have the right to vote and to hold office. 

“9, Any active member of the Society delinquent at least two years 
in the payment of dues shall cease to be a member in good standing and 
shall not be entitled to vote or hold any office of the Society, except that 
such member shall be reinstated to good standing at any time upon pay- 
ment of outstanding dues for the then current year.” 


There are at the present time three sections: medical research, 
biological research, and general. The By-Laws provide that additional 
sections may be created as the demand arises. Each section elects 
three members of the Council. All correspondence concerning mem- 
bership should be directed to Dr. Henry S. Simms, Columbia Uni- 
versity College of Physicians, 630 West 168th St., New York, New 
York. 























BRINGING GRANDFATHER HOME 


NEW GOALS FOR OLD AGE, edited by George Lawton, Columbia 
University Press, New York, 1944, $2.75. 


During the early stages of the development of a field, it is necessary 
and desirable to bring together surveys by the spoken and written 
word. New Goals for Old Age is a qualitative survey of the attitudes 
and hopes of the social scientist. 

The editor, George Lawton, head of the Old Age Counselling 
Center in New York City, has made and is making a significant con- 
tribution to the problem. 

Individual chapters and the authors are: ‘Adjustment over the 
Life Span’ by Lawson G. Lowrey, “Aging Mental Abilities and 
Their Preservation’ by George Lawton, ‘The Older Person in the 
Changing Social Scene” by Lawrence K. Frank, ‘“‘The Older Person 
in the World of Today—lIn the Family” by Ollie A. Randall, “‘Physi- 
cal Changes in Old Age and Their Effects upon Mental Attitudes” 
by Lewellys F. Barker, “Applying Mental Health Principles to Prob- 
lems of the Aging”’ by Nolan D. C. Lewis, ‘“‘Work Therapy, Interests, 
and Activities” by Edward Hochhauser, “Toward a Science of Biblio- 
therapy” by Alice I. Bryan, ‘“‘Occupational Therapy” by Marguerite 
Emery, ‘‘The Creative Urge in Older People” by Edward T. Hall, 
“Mental Diseases of the Aged” by Samuel W. Hartwell, ‘Old Age 
at the Crossroads. Patterns of Living: In the Community” by Ruth 
Hill, “Old Age at the Crossroads. Patterns of Living: In an Institu- 
tion’ by Helen Hardy Brunot, ‘Old Age, First Person Singular’’ by 
George Lawton, and “How It Feels to Be Seventy-five and a 
Woman.” 

Two quotations from the preface serve to define the viewpoint: 
“If it is important to give the human animal a good start in life, it 
is just as important to see that he makes a good finish’’; ‘‘What we 
need is a second declaration of independence to the effect that people 
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still have a right to the pursuit of happiness no matter how old they 
become.” 

With due regards to the authors of the many more scientific sec- 
tions, one of the most stimulating and provocative chapters is that 
entitled “How It Feels to Be Seventy-five and a Woman.” An 
editor’s note tells that “the writer is nearer eighty than seventy 
and is spending what she calls, ‘Some of the very happiest years of 
my life’ in a home for the aged—therefore the anonymity. She was 
present in the audience at the Welfare Council lectures and greatly 
enjoyed having the experts diagnose and treat her case. No other 
auditor was by profession ‘an old person’.” The woman heartily sub- 
scribes to the prescription of so many others: ‘Writing of old age 
is much like describing an illness; a chronic illness never to be 
cured but which must be endured stoically and cheerfully, with 
courage and fortitude, and more important still—with humor and 
curiosity. For to be curious is to be interested, with keen desire to 
learn the how, why, when, and where of every daily happening in 
national and international events and in characters and personalities. 
A humorous and alertly interested mind keeps its youth and strength 
and is stimulating to itself and to others.” 

Characteristic of the vigorous and frank approach in most chap- 
ters is a part of the opening sentence by Ollie A. Randall in her 
chapter on the family: “Basic to this entire discussion is the ques- 
tion whether we believe the family will continue to be the unit of 
our society and our democracy... .” 

This is one of many symposia and edited books which must and 
will appear in the next decade. By this means the problems will be 
more clearly defined, some questions will be answered, and investi- 
gations may be outlined and undertaken. 

RoBert A. Moore 








THE Metric System. Among the most frequently encountered ex- 
pressions in medical writing are references to weights and measures 
based on the metric system—ten cubic centimeters (10 cc.), three 
millimeters (3 mm.), etc. 

The metric system of weights and measures was an important con- 
tribution of the French Revolution, in the late eighteenth century. 
Today it is required by law to be used in the majority of nations, 
but its use is optional in the United States and England. 

The basis of the system is the “meter,’’ which is a fractional part 
of a meridian of the earth, and is the actual distance between two 
lines on a certain platinum bar kept in Paris. A meter is equal to 
about 39.37 inches, or 33 inches more than a yard. Upon the unit of 
the meter are based the other distance-measuring units of the sys- 
tem, Greek prefixes being adopted for multiples of the meter (kilo- 
meter = 1000 meters, or about 3,280 feet) and Latin prefixes for parts 
of a meter (decimeter =one-tenth of a meter, or just under 4 inches; 
millimeter = one-thousandth of a meter, or about .04 inch). 

The metric system is also adapted for measuring volume and 
weight. A cubic centimeter is the volume of a cube, the edge of which 
is one-hundreth of a meter (not quite .4 inch). It is equal to .27 fluid 
dram. The weight of one cubic centimeter of distilled water at a 
temperature of four degrees Centigrade is known as a “gram.” The 
gram is the basic unit of weight in the metric system. One gram is 
equal to about 154 grains, and a kilogram (1000 grams) is equal to 
about 2.2 pounds. Some physicians write prescriptions in English 
grains, others, in metric grams. 

The term Centigrade in reference to temperature is confusing to 
many people, just as are weights and measures expressed according 
to the metric system, although in reality both the Centigrade scale 
and metric measurements are simpler and more accurate than the 
Fahrenheit scale and the inches, feet, yards, and acres we are ac- 
customed to use. Both the Centigrade scale and metric weights and 
measures are expressed in units of tens, that is, the decimal system. 
The Centigrade thermometer consists of 100 degrees. O° is the freez- 
ing point and 100°, the boiling point, of water. Normal body temper- 
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ature, expressed in Centigrade, is a round figure—37°. However, a 
fraction is necessary to express normal body temperature in Fahren- 
heit—98.6°. 

The metric system and the Centigrade scale are further combined 
to determine the basic unit of heat in scientific measurement—the 
calorie. A calorie is the heat required to raise one cubic centimeter of 
water from fifteen to sixteen degrees Centigrade. 

Thus it is that the metric system has come to be the basis of all 
scientific work, because of its exactness and because of its applica- 
bility to all forms of measurement. 


ComPpOUND WoRDs AND THE USE OF HyPHENS. Compound words 
are a combination of two or more words into a single term represent- 
ing new ideas. They constitute a large part of the terms used in 
medicine. As it is with those who write in other fields, there are many 
inconsistencies among physicians in the use of the hyphen in com- 
pounding words. Fowler expresses himself as follows: “The chaos 
prevailing among writers or printers or both regarding the use of 
hyphens is discreditable to English education.” 

Modern usage is drifting toward elimination of the hyphen when- 
ever possible. Thus the Chicago Style Book states: “The tendency 
is to omit the hyphen between the elements of compound words 
whenever current usage establishes a new meaning for them in 
union.” Fishbein writes: “The American Medical Association Press 
has adopted a policy that hyphens are not necessary when the mean- 
ing of double or compound words is clear without them.” Fowler 
expresses the opinion that “‘ . . . the conversion of a hyphenated word 
into an unhyphenated single one is desirable as soon as the novelty 
of the combination has worn off, if there are no obstacles in the way 
of awkward spelling, obscurity, or the like.’’ 


Aciposis__As-id-6’-sis. Noun. (L. acidus—sour, from a root meaning 
to be sharp+osis—Gr. wous, a suffix signifying condition or 
state, which in medicine has come to mean an abnormal or 
diseased condition. ) 

Normally there is a definite ratio, known as the acid-base bal- 
ance, between the acidic part of the body’s composition (protein, 
organic acids, phosphate, etc.) and the basic or alkaline part 
(sodium, potassium, calcium, etc.). The kidney is largely responsi- 
ble for the control of the acid-base balance by excreting excess acid 
or alkaline salts. If this balance is upset, the blood and other body 
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tissues become excessively acid—a condition known as acidosis— 
or alkaline (see below). 

ALKALosIs 4l-k4-16’-sis. Noun. (Arabic—al-qaliy, potash+ Gr. wots, 
a suffix signifying condition or state, which in medicine has 
come to mean an abnormal or diseased condition.) 

If the acid-base balance spoken of in connection with acidosis is 
upset so that the blood and other body tissues become excessively 
alkaline, the condition is known as alkalosis. 

ARTERIOSCLEROSIS ar-te’-ré-6-skle-ré-sis. Noun. (Gr. dprnpia- 
artery+oxAnpos-hard+wors, a suffix signifying condition or 
state, which in medicine has come to mean an abnormal or dis- 
eased condition.) 

A condition of thickening of the coats of the arteries, commonly 
referred to as hardening of the arteries. It is often associated with 
high blood pressure. 

CELL Count Noun. (L. cellula, diminutive of cella—an enclosed 
temple.) 

A cell is any one of the microscopic units which make up organ- 
ized tissue. A cell count is a determination of the number of any 
kind of cells in any one of the body fluids, made by counting under 
a microscope the number of cells in a tiny bit of fluid. An increase 
or decrease from the normal in the number of a particular kind of 
cell indicates certain conditions. For example, the normal white 
cell count is 8,000 per cubic millimeter of blood (see discussion 
of metric system, p. 136). If this number is much increased, it 
usually indicates the presence of infection in the body. 

Decusitus _ de-kii’-bit-iis. Noun. (L. de—from+cubare—to lie 
down.) 

A bed sore. 

DEHYDRATED dé-hi’-drat-ed. Past participle used as adjective. 
(L. de—from+ Gr. téwp—water.) 

The term used to describe body tissues when they contain less 
water than is normal and healthful. 

DENTAL Cartes dén’-tal ka’-ri-éz. Noun. (L. dens, dentis—tooth, 
and L. caries—rottenness.) 

A condition in which there is dissolution and disintegration of 
the enamel and dentin of the teeth so that small or large cavities are 
produced. 

EMBOLISM &m/-bdl-izm. Noun. (L. embolis, from Gr. év—in+{4a)- 
deww—to throw.) 
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The plugging of an artery or vein by a clot or obstruction which 
has been brought to its place by the blood. 

EPITHELIUM p-i-thé’-li-tim. Noun. (Gr. éri—on+ Ond7—nipple.) 

The cells covering the skin and mucous membranes. 
HEMOGLOBIN hém’-o-gld’-bin. Noun. (Gr. aiwa—blood+L. globus 

—globe.) 

The oxygen-carrying red pigment of the red blood corpuscles. 
HypostaTic PNEUMONIA _hi-pé-stat’-ik nii-m6’-ni-a. Noun. (Gr. 

iré—under-+ oraois—halt. rvebpwr—lung.) 

A pneumonia caused in weak or aged persons by extended con- 
finement to bed. This extended confinement to bed results in in- 
adequate circulation in the lower parts of the lung, and thus causes 
pneumonia. 

HYPERTENSION hi’-per-ten’-shun. Noun. (Gr. irés—over+L. tensio 
from tendere—to stretch.) 

High blood pressure. 

INTRAVENOUSLY in’-trah-vé’-nus-lé. Adverb. (L. intra—within 
+ vena—vein.) 

In, into, or from within a vein or veins. For example, penicillin 
may be injected intravenously, into a vein, or intramuscularly, 
into a muscle. 

OraL 6’-ral. Adjective. (L. oralis—mouth.) 

Pertaining to the mouth. 

PERINEAL PROSTATECTOMY __ per-i-né-al pros-tat-tk’-td-mé. Noun. 
(Gr. mepivacop—perineum. mpoorarns—prostate+ éxroun—ex- 
cision.) 

Surgical removal of the prostate gland (which surrounds the 
neck of the bladder in the male) by cutting through the area be- 
tween the anus and the genital organs, an area known as the 
perineum. 

PERMEABILITY _ pur-mé-&-bil’-i-té. Noun. (L. permeatus—per, 
through+ meare, to pass.) 

State of being able to be penetrated or passed through. For ex- 
ample, material for rain coats may be chemically treated so as to be 
impermeable to moisture. 

PotyuriA _ pol-é-ur’-i-a. Noun. (Gr. zodis—many-+ odpor—urine.) 

Excretion of excessive amounts of urine, observed in some types 
of disease of the kidney, in diabetes mellitus, etc. 

PROGNOSIS _ prég-nd’-sis. Noun. (Gr. rpéyrwors—to know before- 

hand.) 
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Act of foretelling the course and termination of a disease; also, 
the outlook afforded by this. For example, the prognosis in the 
common cold, is good; the prognosis in cancer is bad. 

SEBACEOUS — suh-ba’-shus. Adjective. (L. sebum—tallow, grease.) 

Pertaining to, secreting, or composed of fat; of the appearance of 
fat. The sebaceous glands of the skin secrete an oily substance 
which prevents the skin from becoming dry. The over-action of a 
sebaceous gland may produce a cyst, or small sac filled with se- 
baceous secretion, which cyst is known as a ‘“‘wen.”’ 

SpEcIFIC GRAVITY _ spe-sif’-ik grav’-i-té. Noun. (L. specificus— 
species, a particular sort or kind. L. gravitas—heavy.) 

The weight of a substance compared with that of an equal vol- 
ume of another substance taken as a standard. This standard is 
usually water for solids and liquids, and air for gases. The weight 
of the standard (water or air) is considered to be 1. The normal 
specific gravity of the urine, for example, is 1.02, indicating that 
urine is only a very little heavier than water. With the condition 
known as polyuria, the specific gravity of the urine is very low. 
With oliguria (excretion of abnormally small amounts of urine) 
the specific gravity of the urine is high. Likewise the specific 
gravity of the urine is high if the urine contains a large amount of 
such substances as sugar, as with diabetes. 

SPINAL ANESTHESIA spi -nal an-és-thé’-si-4. Noun. (L. spina—a 
thorn, the spine. Gr. d»—negative+ato#no.s—sensation.) 

Entire or partial loss or absence of feeling produced by injection 
of a sensation-deadening substance beneath the membrane of the 
spinal cord. 

SupraPuBic Cystotomy _ si’-prah-pi’-bik cys-tdt’-o-mi. Noun. (L. 
supra—over, above+L. pubes—adult. Gr. xtores—bladder 
+roun—a cutting.) 

The operation of cutting into the bladder by a midline incision 
in the lower abdomen. 

TRANSURETHRAL _ tranz-i-ré’-thral. Adjective. (L. trans—across 
+ Gr. otpov—urine. ) 

Performed through the urethra, the canal conveying urine from 
the bladder to the outside of the body. 

Uroto.c  w-rdl-d’-jic. Adjective. (Gr. ofpov—urine+)oyos—word 
or discourse. ) 

Pertaining to the urinary organs—that is, the kidneys, ureters, 
bladder, and urethra. 
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